I. ¢, Thio
per hour per tractor-scraper when the round-trip distance is reduced
from 600 to 40O feet and only 8 cubic yerds per hour when the round
trip distance 18 reduced frem 1,200 to 1,000 fset.

The conclusions reached during the investigaticn are gurmarized as
follows: ’

1. Light esrth-moving eguipment is particularly adapted tco hillside ang
hilltor stripping in hilly and mounteainous areas becsuse of the mobility of
these mechines. This type of equipment alSo has the sdvantage of being able
+to move itself to the mine site, Bulldozers and tractor-scrapers bulld roeads’
to the mine, and these roads are uaed later in the trensportation of the coal
preduced from the mine end material and supplies to the mine. '

-2.. Tractor-scraper operation should be planned so.that the rovnd-trip
haul ie held to a minimum, Ghe most eificient length of round-trip haul
(fig, 24) appears to be 800 feet or less.

3. The lengih-of cut that should pe made by tractor-scrapers on the _
high wall for efficient operation depends o the compaciness of the overburden,
Scrapers can meke deepsr cuts in goft thsn in hard material, and the length of
cut should be the shortest distence required to load the scraper to cepacity.
without stelling the pulling or pushing tractors. Therefore, the shoritest
round-trip haul at any strip pine depends on the length of cut and the dis-
tarice fram the cubt to the spoil pile. ' '

L. Tractor-scrapers often are used as auxiliaries t0 stripping shovels.:
The overburden beyond the limits of the stripping shovels is meved by Tractor
gcrepers, and -this practice ensbles the shovels to uncover coal that otherwlse
might be lost. ' ‘ ’ -

5, The law of scme States requirss restoration of the surface after tke
cozl hes been mined by stripping. Buildozers, tractor-scrapers, end dump
wagens are adapted to this work, because spoil piles can be shaped as strip-
ping progresscd.

&, Tractor-scrapers do not operate efficiently when digging wet, sticky
meterisl and are not suitable for digging rock.

Mining in Belgium end Germany

During the wer, a8 rapidly as the Allied Forces regainsd Buropsan terri-
tory, it was necessary Lo see that the libverated people were Sup_plied with
fuel as well as other things. e conditicns prevalling in Europe and the
methods used to provids as much ccal from iocal sources as possible was of &
great @eal of interest to the Mmerican people. Dr. Louis C. Molabe, formerly
2 colonel attached to SHAEF, was in cherge of coal mining and distribution in
Belgium and later in the Allied occupation zone of Germany as well, The =sctiv-
ities in Belgium immediately after liberation and ‘the entire Allied zone
following the defeat of Gsrmany has been discussed many timss, but has appaared
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in published form only cnce.if/ Methods used to increase coal production .
to meet military and essenta_al civilian needs and the allocation of mined
coel, tocgether irith a suimery OFf the amount of ooal produced in Germany
over a saveral-year: perlod were reported.

Eickhoff SchrHwmlader

The mining industry in the United Staues is 1nte1’esteé. in new. typps of
mining machinery adapiable o mecnanlzed. mining in this country Detalled.
Germen drawings showing the design of' a longwall coal cattmg an:l loading,
pachine, developed by Eickhoff Maschinenfabrek, Bochum, Germany, and mstruc-
“tlens for 1ts operation, were sent to the Bureau of Minee from Gemary by
the Solid Fuels Section, SHAEF. The developm@nt and testing of this machine
in Germany. are supposed t¢ have tsken place during the latted pars of 194X
and. eally 1942 An engln&ermg descrlpuon of the machine was publlsheq.l8/

The ElCKhOff cutting and load._ng machlne ; shown in figure 25, can be’ )
_used where underground conditiane are. faverable for longwall mining, It is
‘not suitable Tor use in roqu-and-pillar. work. The basic principle of the
-machine is a typiecal longwell Jackinife ccal-cutting arm for cutting a
 bottom kerf approximeiely 5 feet deep. An suxiliary cutting unit iz mounted
“on top of the chaln cutter cer, This auxiliary cutting unit consists of a
s raynd. raking bar mounted in a subst antla.l supporting erm. This arm is hinged

and. is moved'up and down by hyd.lau.llc Jacks 80 as {0 place ths reking bar in
any position between the chain cutter bhar and the top: of the coal. This rek-
. ing bar dlsloagc,s the coel, and the broken coel falls onto a hor:.zontal
ﬂlght conveyor. THis conveyor delivers the ceal to a longwall sheker con-
veyor in the room which transports the coal to ths loading pomt on the
entry., (See figs. 26 end 27.)

" The machine is reported to have been installed end used in e Jacobi
¢oal mine in Germany c..né. produ.ced. thc, fol.lowmg uonnages flurmg .'L9l;2

C1gke Tcons
AUZUED saveamnsonraer 10,433
‘September sieseevaess 10,750
OCuObel ..........;.. iz 267

No mfomatlon is availsble of the man—hours reqairecl to operate’ ‘the
Xachins ) bub evzdentlv'conmderablb dead work is reguired %o move it from
e working face to another prepared longwall Tece and then o places it in-

This typs of mechine could be manmacturad in the United S ates if the
Sal-mining industry desires Lo experiment with i% in longwail mmlng Some

MeCave, Louis C., Belglan and Germen Coal Mining During the European
~ Campaign: Proc, Iliinois Min., Inst., 1946, »p. 13-65 :
@/ ‘ Ars,ntzcn, Binar M., Description of the Bickhoff Schrmlader, Longwall
Cohé Cutting and Loading. chhme- Bursan of Mines Inf. Cire. 7390,
L1546, 5 pp. - -
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of the cuiting elements of the machine might be combined with mechanical
ioaders now used in this country and result in more flexible operation than
the use of the conveyor arrangement of the Eickhorf mechine,

Burean of Minss Soraper—SIﬂa:er Loag

& scraper-sheker loader was desigmed and built by the Bureau to solve
the problem of transportation-delays in mechanizing develomnent work in thln
steeply pitching anthracite beds. I conslsts of a standard sgraper lOadlng
slide, having & hoe-type scoop vhich discharges into the drive pan of a
sheker conveyor. 'The drive pan is psymanently installsd as a part of the
loading slide and actuated by a sitendsrd shaker-conveyor drive pormanently
mounted upon the truck of the seraper-loading slide. Both scraper and sheker
are compressed-alr-powersd, since there is no electrical distribution system
vnderground in the condition for which it was built. Animal haulags is useq
excluaivcly in this mine. B3y extending the shaker-conveyor trough line, which
is suspended from the roof et greater than car height, enough mine cars can
be placed before losding begins so that one Full face cut can be loaded

wachenically wi uhout excesslve lransportation dsleys attributed to animal
haulage.

Preliminary tests of this loadmg naching huve been ccmmleted and its
practicabilit ty has been provsd., Using it = rate of advance double that of
single-car scraper loading was shown to be attainable , with a rate of advance
8ix times that obtained by hand methods. The machine hzs been removed in

"

order o incorporate improvements in design which the experimental work
" indicated.

ntl

Bickhoff Shearing Machine

v

£n Fickhoff shearing machine, model DEK, of Germsn origin was imported
for test purpcsss in productive nining of thm, steepiy piitching beds of
anthracite. This machine ; which weighs only 1,500 pounds complete with cater-
piller mount, mskes 2 veritlcsl shear cut 3 inches wide and 5—1/2 fest desp,
Driven by a compressed-air motor .of S-harsepowsr reting, the machine developed
135.3 horsepover under Buresu tests, .although € horsepower was found to be
sufficient for cutting anthracite with it. The caterpiller mount will be re-
placed by e skid frame for driving 30° slant chutes in a bed pitching 85°
under a new plan being developed for mechanizin 1g heevy-pitch work,

Korfmann Undversal Sheesring Machine, Model SK 20

A Horfmann universal shearing mechine , model SE 20, was imported from
Germany 4o be tested in the anthracits reglon of P\,rns;yl‘vanla. This nachine,
welghing approximately 2.tens, is driven by & compressed-air motor rated at
2C horsespower. Within the pracitlical operating ranges, Bureau tests showed &
maximm output of 16,1 horsepowor, which is more then twice the power req_uived
tc cut anthracite. The universal Teature Fermits wnlimited muliti-directionszl
cutlting by revolving the mechins head, through 5600 to the position desired.
This mechine is mounted on a caﬂ-wrlcel truck and will be remounted on cater-
piliars for driving a trackless gengway 1 ;600 feet in length..

21.06
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German Coal Planer

The rigid-blade coal planerig/ wae fully developed in wariime Germany;
put in that form can only be used for mining friable cozl beds or on laong-
wall faces where closely controlled roof pressure is used o break up the
solid coal face sufficiently in advance of the mining. The vibraiting-blade
planer, intended for use in harder coals, had not been fully developed by
the war's end. The Bureau has underiaken the design, manufacture, and
develomment of such a vibrating-blade plener for tests in anthracite mines.
Investigations showed pneumatic hammers to be more suitable then mechanical
or electrical devices Tor the vibrating =otion, and four speclel hammers
for use in the RBureau's plansr are now in the proceszs of menufacture. In-
tended for trial in thin, flat, virgin beds of the Wyoming region, success-
ful application of the planer principle to anthracite will cpen a way to
mine the 50~-fooi heavily pitching beds of the Bouthern fleld mechanically.
It was found that the best comventional mining practice in the Germsn Ruhr
district wag improved more than threefold by introducticn of the ccal planer.

Anthracite Flood Prevention

The flocding of active and abandonsd anthracite mines in certain areas
of Pennsylvenia ig a constant menace to life and property, threatening to
curtail the 1ife of the anthracite industry and to decrsese the present.
production of anthracite. The problem of flooding was investigated with

consideration given to three main sources, which arc: (1) Main- and side-
‘stresm leskage, (2) general surface leakage, and (3} barrier-pillar seapage.
Billions of gallons of impounded water threatening active workings have besen
located and shown on maps.20/ The genersl topogrzphy in the anthracite re-
'gion is such that water from the steep mountains tends +0 collect in almost
every man-made opening, whether it 1s a siripping or underground mining cper-
ation, Some measures have already boen teken in the region to divert water.
However, there remain meny properties separated from waiter pools by barrier
Pillars which prcbably are not strong enough to meintain the head of water
against them., In other instances, particulerly in the Susquehanna Velley in
the Northern field, the water channels undernsath present river beds are-so
close to the cosl measures that unless speciel precautions are taken the
o ‘ter may break through, causing en encimous loss of coal. The details of
2 the  golution of the fleoding problem cennot be postulated wntil a comprehen-
8ive gtudy of the entire mine water problem has been made.

ég}gLMine Water from Anthracite Mines
SN . . . .
w.oo The mine-drainage systems in the anthracite region handle cover 200 biliion
gllong of water annuslly, of which 150 billion gelions is pumped to the sur-
ace. Much of this water is being utilized for bresker use, dust-control

»E‘B“lmh, John W., Design and Operation of the Ccal Flaner, Buhr District,
%) Germany: Bureau of Mines Inf. Circ. 7377, 1646, 20.vp.
=Y/ Ash, 8, H., end Westfield, Jemes, Flood~Prevention Projects at Pennsyl-
" vania Anthrecite Mines: Bureeu of Mines Rept. of Investigaticns 3868,
1914'6: 23 pp. ’ -
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instellations, and hydreulic back filling; ae well as to cambat mine fire
aid in the transportation of anthracite in gently dipping places where shed
iren is used.gt_/_ Tt is estimated that 1,100. gallons of nine water is utily
in preparing each ton of enthracite mined. : . :

Much of the mine water uged is highly ecid, and, mlegs treated to regy
the acidity, the replacement and. labor coste required to maintaln coal Prepa
tion at desired capacity are exorbitant, . ik

The treatment of mine water for washery use by lime reduces malnienang
costs considerably.. : .

. The first installation for lime treatment of mine watér used for Treps
anthrecite wes put into operation in 1§32, The four types of installation:
used are the screw fesder, the vibrating Teeder, the disk Feeder, and tank
in which lime and weter are mixed. Co : : ;

At present, hyirated lime is the only kind of lime used in the anthra-_ci
region to treat acid water. ;o

The advantages of treating acid mine water with lime sre shown by com
paring the cost of hresker materials nefore and afier treatment and Dy the
fevorable statements of individusls in cherge of the lime-treatment inatall
ticns,. S , :

LAnthracite~Mine Dust Problems

Studics. have been conducted by the Bureau of Mines in ths anthracite

région.of Pennsylvanie, in cooperation with several lerge mining companies;

" to develop metheds for elimineting or reducing the dissemination of dust into
the ‘air by variouz mining practices, No single method of gontrol is eppiicel

. fo all. dusty operations, and several methods have been prac’;icec’i_with conslid
erable success, Preventing the dissemination of dust by undercutiing machined
neumatic drills, blasting, loading, and trensportation of coal is discussed

. The methods vresented ere practical. and were successful in markedly reducing
the dust concentration in the bresthing zone of the werker. Such dust-control
procedures not only redice possibility.oi?njury to health but also increasé
the efficiency and morale of the-worker.-ez. : —_—

Beck Filling in nthracite Mines

Mine subsidence causcs a great desl of damage to surfaco ground and stru
tures and also endangers mine workings. The Pennsylvenia- anthracite region

25/ dJdoknson, Leland H., Treatment of - fcld Mine water for Breaker Use in the
Anthracitc Region of Pemnsylvania: ~Bursau of Mines Inf. Circ. 7382,
1647, 14 pp. . . S o , ‘
22/ Jomnsony Lelsnd H., Dust Problems in the Mines of the Pemnsylveniz
thracite Region: Bureau of Mines Tech. Paper 70k, 1947, 34 op.
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